This paper focuses on the demand side factors that determine access to health care and analyses the issues of unmet needs for health care and the reasons thereof in western EU countries. A probit model is estimated from a sample of the whole population, accounting for the possibility of individual selection in unmet needs for health care (UN) (selection equation). Expanded probit models (including the inverse Mills ratio) are then used on the reasons for unmet needs (RUN) with social capital and social support as determinants and using the European Union Statistics on Income and Living Conditions dataset from 2006. In the RUN equations, the findings show that females, large households, people with low income and financial constraints, the unemployed and those in poor health have a higher probability of declaring unmet needs due to economic costs. Additionally, people in tertiary education, those with high income and the employed have a higher probability of not visiting a doctor when needed due to time constraints. Furthermore, the frequency of contact with friends and the ability to ask for help are correlated with a lower probability of unmet needs due to economic costs, while the frequency of contact with relatives is correlated with a lower probability of unmet needs due to time constraints and distance. However, the ability to ask for help is also correlated with a higher probability of not having medical care due to time constraints and the wait-and-see approach.
. Nevertheless, more than 1.5 million Europeans declared unmet needs for health care at the beginning of the economic crisis in Europe (Reeves et al. 2015) . The concept of unmet needs, defined as individuals' subjective assessments that they have not received the care that they need (Allin et al. 2010) , represents a measure used to monitor accessibility to health care (Herr et al. 2013; Fjaer et al. 2017 ). An objective approach relies on a clinical assessment of whether an individual did not receive appropriate care (Carr and Wolfe 1976) . The use of subjective unmet needs for health care allows us to account for those perceived medical needs that do not turn into demand and/or turn into demand but do not receive health care (due for example to waiting lists) and to investigate the subjective barriers encountered by individuals with health needs in accessing medical care (Cavalieri 2013) .
The literature explains unmet needs for health care with both the features of the health care system and the characteristics of individuals seeking care. The former includes such factors as availability of service, waiting times before receiving care, referral patterns and the booking system. The latter appraises patients' socio-economic status, lifestyle, health status, social capital and social support (Allin and Masseria 2009; Bryant et al. 2009; Herr et al. 2013 ).
This study focuses on the patient-side factors that determine access to health care and analyses the issue of unmet needs (hereafter UN) and the reasons for unmet needs for health care (hereafter RUN), with a focus on social capital and social support for 14 EU countries, using the European Union Statistics on Income and Living Conditions (EU-SILC) dataset from 2006. This is the only EU-SILC dataset which includes responses on participation in formal groups and ability to ask for help. The results of a more recent survey, published in 2015, do not contain such key pieces of information used to measure social capital and social support.
This paper has two main goals: first, to study the individual correlates of UN with a particular focus on social capital and social support; second, to analyse whether RUN are in some way linked to social capital and social support. To the best of our knowledge, this is the first empirical study that addresses the correlation between social capital and social support and RUN in EU countries.
Related literature and hypotheses
The literature on health economics and public health has shown a positive correlation between health, social support and social capital (House et al. 1988; Kawachi et al. 1999; D'Hombres et al. 2010; Kumar et al. 2012) . According to Song (2011) , social support represents various forms of aid which individuals receive or perceive from their network members such as emotional support (e.g. care), instrumental support (e.g. goods and services) and informational support (e.g. knowledge and skills). On the other hand, social capital, following Putnam (1993) , usually refers to "features of social organisation such as trust, norms and networks that can improve the efficiency of society by facilitating coordinated actions" (Putnam 1993, 167) . Social capital can be both an individual and collective attribute and presents a cognitive and a structural component (Uphoff 1999; Kawachi et al. 2004) . While community social capital concerns the aggregate level of trust, interactions and networks in the community, individual social capital indicates the social capital of a particular individual. By contrast, cognitive social capital derives from individuals' perceptions resulting in norms, values and beliefs while structural social capital concerns individuals' behaviour and mainly takes the form of networks.
The literature has proposed several mechanisms for the potential positive relationship between social support, social capital and an individual's health: (1) Social capital and social support as networks of relationships are places to share experiences on diseases, doctors, prices, health facilities and therapies. This channel of information fosters matching procedures, in the sense that patients spend less time looking for the appropriate doctor, it lowers the cost of health information, speeds up the diffusion of knowledge on health innovation and eliminates mistaken perceptions on the role of healthcare (Berkman et al. 2000; Fiorillo and Sabatini 2011). (2) Social capital and social support can play a role in ensuring access to health care services and facilities through financial assistance, transportation services and help in dealing with doctors (van Doorslaer et al. 2004; Fiorillo and Sabatini 2015) (3) Social capital and social support may provide moral and effective support which mitigates the psychological distress related to sickness (buffering effect) (Kawachi et al. 1999; Umberson and Montez 2010) .
In the health care access literature, measured also through unmet needs, much research has focused on individual characteristics such as socio-demographics and health status. Studies have reported lower health care access for women, younger people, those with secondary and tertiary education, those on low income, the unemployed and those with poor health status (Ahs and Westerling 2006; Allin et al. 2010; Chaupain-Guillot and Guillot 2015; Lee et al. 2015; Litaker and Love 2005; Connolly and Wren 2017) .
However, there has recently been increasing interest in the role of social factors, such as social capital and social support, above and beyond individual factors (Derose and Varda 2009 ). Derose and Varda (2009) present the first systematic review of the literature on the relationship between social support and social capital and access to health care. Focusing on structural and cognitive social capital at individual level, Lindstrom et al. (2006) , for Sweden, and Wan and Lin (2003) , for Kazakhstan, find that individual structural and cognitive social capital (membership of organisations and general trust) is positively correlated, respectively, with access to regular medical and health services. Moving on an aggregate level, Greenberg and Rosenheck (2003) and Hendryx et al. (2002) , for the US, show that indexes of aggregate structural and cognitive social capital (membership of organisations and general trust) are related, respectively, positively and negatively with the regularity of health care and access problems. Moreover, Perry et al. (2008) for the US find a negative relationship between social support and barriers to health care. Finally, Bryant et al. (2009) for Canada show a negative relationship between individual structural social capital (membership of organisations) and unmet healthcare needs while the association between social support and unmet needs is not statistically significant.
The present paper tries to fill two gaps existing in previous investigations. The first concerns research conducted on European countries, where few have analysed the link between social capital, social support and unmet needs for health care. The second lacuna concerns the reasons for unmet needs. The literature considers three categories, including accessibility (related to cost and proximity), availability (related to timely provision of health services) and acceptability (related to personal attitudes and circumstances) (Pappa et al. 2013) . While some studies examine the correlates of these categories (Chen and Hou 2002; Cavalieri 2013; Fjaer et al. 2017 ), they do not regard social capital and social support as determinants.
Our hypothesis is that networks of social relations are places in which to share economic, material and psychological support to cope with healthcare issues. Indeed, economic support may cover the out-of-pocket costs of health care, material support may resolve issues concerning lack of time as well as transport, while psychological support may overcome the "wait-and-see" attitude in making medical appointments and seeking treatment. Hence, our prediction is that individual social capital and social support variables are associated with a lower probability of unmet needs for health care due to economic costs, time availability, proximity and personal attitudes.
Data and descriptive statistics
The data come from the Income and Living Conditions Survey carried out by the European Union's Statistics on Income and Living Conditions (EU-SILC) in 2006. The EU-SILC database provides comparable cross-section and longitudinal information on income, poverty, social exclusion and living conditions in European countries. The 2006 wave of EU-SILC contains cross-sectional data on income, education, health, demographic characteristics, housing features, neighbourhood quality, size of municipality, and social and cultural participation. Information on social and cultural participation regards respondents aged 16 and above. No panel dimension is available.
We carry out our empirical investigation on 14 Member States of the EU: Austria (AT), Belgium (BE), Germany (DE), Denmark (DK), Spain (ES), Finland (FI), France (FR), Greece (GR), Ireland (IR), Italy (IT), the Netherlands (NL), Portugal (PT), Sweden (SE) and the United Kingdom (UK).
These EU countries shared universal (or near universal) health coverage (UHC) in 2006 (OECD 2007) . UHC is in place where (i) there is legislation explicitly stating that the entire population is covered by a defined health plan and (ii) that population has access to at least skilled attendance at birth and 90% of them have insurance coverage (Stuckler et al. 2010; McKee et al. 2013 ). The World Health Organization (2005) defines UHC as "access to key promotive, preventive, curative and rehabilitative health interventions for all at an affordable cost, thereby achieving equity in access". Three dimensions are considered in moving towards UHC: (1) the proportion of the population covered; (2) the range of effective services covered;
(3) the share of the costs covered.
Unmet needs
Access to health care is addressed through a question on subjective unmet needs for health care. The phrasing is as follows: "Was there any time during the last 12 months when, in your opinion, you needed a medical examination or treatment for a health problem but you did not receive it?". Individuals who respond positively-"Yes, there was at least one occasion when I really needed examination or treatment but did not receive it"-are then asked to give the main reason why they failed to access health care. Eight possible answers are provided: (1) "Could not afford to (too expensive)", (2) "Waiting list"; (3) "Could not take time because of work, care for children or for others"; (4) "Too far to travel/no means of transport"; (5) "Fear of doctors/hospitals/examination/treatment"; (6) "Wanted to wait and see if the problem got better on its own"; (7) "Didn't know any good doctor or specialist"; (8) "Other reasons".
Our first dependent variable is Unmet needs, coded 1 if the individual reported that, at least once in the past 12 months, he/she needed a medical examination or treatment but did not consult a doctor, whatever the reason. Furthermore, because our hypothesis is that social capital and social support provide economic, material and psychological support able to cope with healthcare issues, we restrict our analysis to the reasons for unmet needs related to cost, proximity, personal attitudes and circumstances. Hence, we build the following variables:
Expensive coded 1 if the reason for unmet needs is "Could not afford to (too expensive)". No time equal to 1 if the reason for unmet needs is "Could not take time because of work, care for children or for others".
Distance coded 1 is the reason for unmet needs is "Too far to travel/no means of transport". Wait and see equal to 1 if the reason for unmet needs is "Wanted to wait and see if the problem got better on its own".
Social capital and social support
Social capital and social support are measured through the module on social participation in which an individual is asked to report the frequency of getting/being in contact with relative and friends, ability to ask for help, participation in formal voluntary activities and participation in activities of other formal organisations.
Four (structural) social capital variables are built: Relatives, Friends, Volunteering and Group. Relatives and Friends are dummy variables that are equal to 1 if the respondent had contact, respectively, with relatives and friends every day during a usual year. Volunteering is a dummy variable that is equal to 1 if the respondent worked unpaid for charitable organisations, groups or clubs during the previous 12 months. 1 Group is a dummy variable that is equal to 1 if the respondent, during the last 12 months, participated in an activity of at least one of the following organisations: political parties or trade unions, professional, religious, recreational and other organisations.
Social support is evaluated by considering the individual's ability to ask for help whether or not the individual needed it. Ability to ask is a dummy variable equal to 1 if the respondent had the ability to ask for help from any relative, friend or neighbour (those who do not live in the same household as the respondent should be considered).
Control variables
In order to account for factors that may simultaneously influence health care access and social capital and support, we include in the analysis a full set of control variables: demographic characteristics as well as socioeconomic features.
We account for gender (female), marital status (married), age (age 30-39, age 40-49, age 50-59, age 60-69, age 70-79, age 80), the number of individuals living in the household (household size) and the respondent's country of birth (EU birth). Based on the International Standard Classification of Education (ISCED), three indicators are built to represent the level of education attained (low secondary, secondary and tertiary), while four variables account for economic features: the natural logarithm of annual net household income (household income(ln)), tenure status (homeowner), arrears on utility bills (utility arrears) and incapacity to face unexpected financial expenses (unexpected expenses). We further control for selfdefined current economic status (employed, unemployed, inactive) and for health status: selfperceived good health (SPGH), self-perceived bad health (SPBH), chronic (long-standing) illness or condition (CC) and limitations in activities of daily living (limits ADLs). We also control for categories of the size of municipality (densely populated area, intermediate area) and for country-fixed effects to account for the high heterogeneity in health care access existing in EU countries.
Sample selection variables
Individuals' recognition of their needs for services and their decisions to seek medical care form the first step in the process of accessing services. The probability of using care services depends on the balance between individuals' perceptions of their needs and their attitudes, beliefs and previous experiences with health services. Access to health services means that individuals accept their need for services and acknowledge socially generated resources that they are willing to utilise. Such processes of access are subject to social and cultural influences as well as environmental constraints (Gulliford et al. 2002) . Hence, in order to identify the exclusion variables that may account for the possibility of an individual self-selecting in unmet needs for health care (selection equation), we use two variables of subjective perception of the quality of the surrounding environment where an individual lives-noise and crime-and a variable that considers the number of general practitioners (GPs) per 1000 inhabitants. These variables are supposed to discourage health care access and are uncorrelated with the reasons for unmet health care needs.
Descriptive statistics
The international sample includes about 260,000 respondents. After removing unselected respondents and missing variables (about 5% of the sample) on the key dependent and independent variables, the final data set is a cross-section sample of about 205,000 observations, about 12,000 of which concern unmet needs for health care. Table 1 presents the summary weighted statistics of the unmet needs, social capital and social support variables while Table 2 reports the weighted correlation matrix. In the whole sample 7% of individuals aged 16 and over indicated that, at least once in the last 12 months, they needed a medical examination or treatment but did not receive it. In terms of the key independent variables, respectively 84% of individuals have the ability to ask for help (from any relative, friend or neighbour), 57 and 63% of individuals meet relatives and friends every day during a usual year, and 43% participate in an activity of at least one organisation. Finally, 8% of the sample supply volunteering in formal organisations. Note that the dependent variable and the key independent variables are negatively correlated (Table 2) . Of the respondents who experienced unmet needs, one-third reported that they did not access care because it was Expensive. The other reasons quoted are Wait and see (21%), No time (12.9%). The least mentioned is Distance (Table 3 ). The weighted correlation matrix between reasons for unmet needs and social capital and social support is shown in Table 4 . Table 5 presents weighted descriptive statistics of control and sample selection variables.
Methodology
To study the relationship between social capital, social support and reasons for unmet needs we need to reflect on the self-selection of an individual in the health care services. An individual may choose to stay out of the health care services because of perceived problems regarding the quality of the surrounding environment where he/she lives. Thus, we use a selection model which takes into account the possibility of selection of an individual into health care services (selection into the sample). The model consists of two probit equations: an unmet needs (UN) equation and a reasons for unmet needs (RUN) equation (Maddala 1983; Cameron and Trivedi 2005; Greene 2012 ).
Suppose that U N * i is a dichotomous latent variable associated with the decision to access health care services. This can be expressed as
(1) where Z 1i is a vector containing individual characteristics that influence the decision to enter health care services, SC i , SS i are, respectively, individual social capital and social support variables, β 1 , α and χ are vectors of parameters to be estimated and ε 1i is a random error term. U N * i is unobservable but relates to the observable binary variable U N i , which takes the value of 1 if the individual chooses to stay out of the health care services and 0 otherwise.
The reason for unmet needs equation can be written as
where RU N * i is the dichotomous latent variable indicating the reason for unmet needs for health care, SC i , SS i are, respectively, individual social capital and social support variables, Z 2i is a matrix of all control variables,β 2 , δ, ϕ, are parameters to be estimated and ε is a random error term.
Equation (2) is the equation of primary interest. However, RU N i is observed only when U N i 1. Hence, fitting (2) to the observed data raises the question of selection bias. The proposed solution involves two steps:
Step 1. Estimate the probit model (1) by likelihood techniques;
Step 2. Fit the expanded probit model
to the data on individuals i with U N i 1. This time λ i φ(z 1i β 1 )Φ(z 1i β 1 ) is the inverse Mills ratio for the unmet needs equation where φ(.) is the normal probability distribution and φ(·) is the normal cumulative distribution.
Results
In this section we present estimations of the empirical models described in "Methodology" section. We start by estimating the unmet needs Eq.
(1) and we compute the inverse Mills ratio. The estimates are shown in Table 6 . Then we fit the expanded probit model (3) for Expensive, No time, Distance and Wait and see. For all estimates, we compute the robust standard errors.
Unmet needs for health care
Looking at social capital and social support, we find that all variables are statistically correlated with UN through mixed sign. On the one hand, individuals with a higher frequency of visiting relatives and friends, and those with a higher ability to ask for help have a negative correlation with the probability of reporting unmet needs. On the other, individuals who offer voluntary work and participate in at least one formal organisation present a positive association with the likelihood of forgoing medical examination or treatment. The former findings may be explained by the fact that networks of social relations (friends and family) are a place to share economic, material and psychological support to help cope with healthcare issues. By contrast, volunteering and participation in formal organisations may operate as temporal, economic and psychological constraints in health care access. We test these potential explanations in "Reasons for unmet needs" section. With regard to sample selection variables, we show that all variables are statistically associated with a different sign. The quality of the surrounding environment where individuals live, measured by noise and crime, enters the unmet needs equation with a positive sign. In : young individuals, those with tertiary education, economic and financial constraints, the unemployed and those in poor health present a higher likelihood of reporting difficulties in meeting their health care needs. Detailed comments are reported in "Appendix A1".
Reasons for unmet needs
Moving on to social capital and social support, the frequency of visiting friends and the ability to ask for help are negatively correlated with the likelihood of declaring unmet needs due to economic cost, respectively, at 2.1 and 10.2%. Instead, the frequency of visiting relatives is positively associated with the probability of stating unmet needs due to economic cost at 1.7%. Friends and relatives form social networks able to provide their members with emotional, informative and economic support (House and Kahn 1985) . Our results seem to indicate that while the network of friends provides such support to the member who needs health care services, thereby reducing his/her likelihood of declaring unmet needs due to economic cost, the network of relatives drains economic resources from the member who needs health care services, thereby increasing his/her probability of declaring unmet needs for economic reasons. Moreover, the individual's ability to ask his/her social networks for help in the event of health care needs also seems important in reducing the likelihood of declaring unmet needs due to economic cost.
The frequency of visiting relatives is correlated with a lower probability of having unmet needs due to time availability and distance, respectively by 1.2 and 0.4%, while ability to ask is found correlated with a 2.8% higher likelihood of not visiting a doctor due to time constraints. The former findings indicate that relatives are a source of shared material support in the event of healthcare issues. The latter results seem to point out that asking for help is a time-consuming activity which has a negative effect on the choice of visiting a doctor or having a treatment when needed.
Furthermore, ability to ask is found correlated with a 2.8% higher probability of declaring unmet needs due to a wait-and-see approach. The result appears to show that the social network to which the individual belongs could persuade those who need health care services to postpone a medical examination and treatment to wait and see what happens.
Volunteering and participation in a formal group are never statistically significant in RUN equations. Thus, Volunteering and Group are not correlated with unmet needs due to cost, time availability, proximity and a wait-and-see approach. As doing unpaid work and participating in a formal group is found significantly correlated with a greater likelihood of declaring (overall) unmet needs, we have to conclude that other personal attitudes and motivations are driving the results in the UN equation.
The inverse Mills ratio marginal effect is only statistically significant in the Wait and see equation and it is positive, meaning that the probability of declaring unmet needs due to personal attitudes will be underestimated if we do not account for the possibility of an individual self-selecting in unmet needs for health care.
Regarding demographic and socioeconomic characteristics, the findings in Table 7 show that for women, people living in large households, those with economic and financial constraints, the unemployed and those in poor health, the higher probability of declaring difficulties in meeting their health care needs is due to the burden of cost. Additionally, for people with tertiary education, in a high-income bracket and those employed, the greater probability of not visiting a doctor when needed is due to time constraints. Full comments are detailed in Appendix A2.
Summary
Using EU-SILC dataset from 2006, the present analysis aimed to identify the role of social capital and social support in overall unmet needs for health care and determine the main correlates for unmet needs, considering the demand side. Our analysis identified a positive role for the frequency of contact with relatives and friends and for the ability to ask for help but not for volunteering and participation in a formal group.
In the UN equation, the frequency of contact with relatives and friends and the ability to ask for help are correlated with a lower probability of not visiting a doctor when needed. In RUN equations, the frequency of contact with friends and the ability to ask for help are related with a lower probability of unmet needs due to economic cost, while the frequency of contact with relatives is related with a lower probability of unmet needs due to time availability and distance. However, the ability to ask for help is also correlated with a higher probability of not having medical care due to time availability and a wait-and-see approach. Nevertheless, the overall marginal effects of Ability to ask is to reduce the probability of unmet healthcare needs. These findings seem to support the hypothesis according to which the network of social relations (family, friends and ability to ask) is a place to share economic and material support for coping with healthcare issues. Still, the results also seem to indicate that asking for help is a time-consuming activity as well as a psychological activity, which results in postponing medical treatment.
The evidence on the frequency of contact with relatives and friends and the ability to ask for help makes a contribution to the existing literature: it provides a role for the network of social relationships in lowering the probability of declaring unmet needs for health care as well as the likelihood of not having treatment or visiting a doctor when needed due to economic cost and time constraints in 14 western EU countries, where such relationships Table 7 Results regarding reasons for unmet needs have hitherto not been assessed. To the best of our knowledge, this is the first empirical study that addresses the correlation between social capital and social support and RUN in EU countries. Moreover, the evidence regarding participation in groups and volunteering, which shows positive correlations with the probability of declaring unmet needs for health care, is at odds with previous investigations summarised in "Related literature and hypotheses" section (Wan and Lin 2003; Lindstrom et al. 2006; Bryant et al. 2009 ). Our results appear to indicate that passive and active participation in formal organisations may act as temporal, economic and psychological barriers to health care access. The objective of facilitating access to better and safer health care for European Union citizens is a major part of the EU Health Programme. However, despite the European Commission's efforts, the findings of this paper showed, first of all, that health inequalities among EU citizens are still high and, secondly, that it is important to consider economic and social factors that contribute substantially to the difficulties EU citizens encounter in accessing health care. Hence, EU policies should also look at the demand side of health care access, investing more resources to support individuals participating fully in economic and social life.
The limitations of the paper lie in its use of a subjective measure of unmet needs, in endogeneity and in the use of EU-SILC data from the year 2006. The dataset used is based on self-reported unmet needs and does not include an objective measure regarding whether a patient actually received treatment. As previous studies have shown, the perception of medical needs is linked to representations of health and illness as well as to expectations of health care services. Individuals have to become aware of their medical issues and perceive them as problems before an unmet medical need can arise. Hence, those with little health knowledge may underreport unmet medical needs (Israel 2016) . Moreover, expectations among individuals vis-à-vis the healthcare system might be responsible for considerable variation in self-reported health across countries and for making the comparison of unmet needs difficult (Chaupain-Guillot and Guillot 2015; Connolly and Wren 2017) .
Furthermore, the nature of the phenomena under discussion exposes the analysis to endogeneity problems in two ways. First, the frequency of meetings with relatives and friends, the ability to ask for help as well as active and passive membership in formal organisations, are results of individual choices, which depend on individual, specific and unobservable preferences. Hence, they are by definition endogenously determined. Unobservable individual characteristics, such as personal interests, may be correlated with both self-reported unmet needs and the individual propensity to social interaction. Second, the possibility of reverse causality must be taken into account: individuals who do not visit a doctor when needed might be forced to use their network of social relations against their will. Because the paper does not use panel data it cannot prove endogeneity.
The final limitation is the use of the EU-SILC dataset for 2006. The dataset for the above year is the only one which includes responses on participation in formal groups and the ability to ask for help. More recent survey results, published in 2015, do not contain such key elements which can be used to measure social capital and social support. It is worth noting that the current economic and social context is different from that of 2006. The economic crisis from 2008 to 2014 caused, in several EU countries included in the survey, an increase in selfreported unmet needs (Eurostat 2019) , a decrease in health expenditure and a rise in user fees for treatment, while increasing unemployment and wage cuts worsened the financial situation for many households (Elstad 2016) . Such negative effects have changed the healthcare system and weakened the social cohesion of several EU countries (Thomson et al. 2014) . Further empirical studies for EU countries would appear necessary to conclude whether the economic crisis has played a negative role in increasing unmet needs, in decreasing social capital and social support and in nullifying the positive role of relational networks in coping with healthcare barriers found by the present analysis.
Conclusion
Even though access to health care and universal coverage are common to many health care systems in EU countries, economic costs and time constraints appear to be barriers for European citizens in accessing health care. The network of social relationships (family and friends) of which the individual is part, combined with an ability to ask when necessary, plays a major role in sharing economic and material support with a view to coping with healthcare barriers.
With regard to demographic and socioeconomic characteristics (Table 6) , gender and marital status are not statistically significant. The same applies to household size and country of origin.
The probability of reporting unmet needs is negatively and significantly correlated with age. The youngest age groups show a positive correlation with the probability of reporting unmet needs. By contrast, older people present a negative association with the likelihood of declaring unmet needs when they feel they need examination or treatment (respectively, by 0.6, 1.1 and 1.6%.
The probability of not visiting a doctor when needed is weaker among individuals with higher education than individuals with lower education. Moreover, individuals with tertiary education have a higher likelihood of declaring unmet needs than those with secondary education. Following the literature a possible explanation is that individuals with tertiary education have greater time constraints which may lead them to postpone medical visits and treatment (Chaupain-Guillot and Guillot 2015) .
The likelihood of forgoing medical examination or treatment is correlated with the economic situation of the household. Individuals living in higher-income households with home ownership are less likely to report unmet medical treatment. Individuals who have arrears on utility bills and are unable to cope with unexpected financial expenses present, respec-tively, a 4.5 and 2.4% higher probability of declaring unmet needs for health care. Hence, a poor economic situation in the household emerges as a burden in healthcare access. Furthermore, the likelihood of declaring unmet healthcare needs is also positively correlated with the employed, the unemployed and the inactive. While for those employed a feasible explanation of unmet needs may be that they have "time constraints", for the unemployed unmet needs may be due to the economic burden (Lee et al. 2015) . Finally, the probability of declaring unmet needs has a strong positive relationship with poor perceived health. Individuals who perceive that they are in poor or very poor health are more likely to declare unmet medical needs (the opposite holds for individuals who perceive good and very good health). Having a chronic condition is also positively correlated with the probability of experiencing an unmet medical need, as is the fact of being hampered in daily activities because of health problems. These results reveal that less healthy people have multiple or recurrent care needs but they might decide to forgo or delay some examinations or treatment due to the economic burden involved.
Finally, looking at the country-fixed effect, taking Germany as a reference category, we show that France and Portugal have a higher probability of unmet needs (6.3 and 4.7%, respectively), while the Netherlands and Greece a lower likelihood (4.2 and 4.1%, respectively).
Appendix 2: Demographic and socioeconomic characteristics in the reasons for unmet needs (RUN) equation
With regard to demographic and socioeconomic characteristics (Table 7) , "female" is found positively associated with Expensive and negatively related to Wait and see. This shows that women are more likely to experience unmet needs due to cost but they are less willing to wait and see when they need to visit a doctor. Marital status is negatively correlated with Distance, indicating that a spouse may provide marital support when needed. Age is shown negatively associated with the likelihood of declaring unmet needs due to cost (70 years and over) and time availability (50 years and over). These results seem to indicate that older people are less likely to face cost and time barriers than younger people.
Household size is found to be positively associated to Expensive and negatively correlated with Distance. These findings appear to indicate that living in a large family generates two opposite effects: it increases the household costs of health care and it decreases the distancerelated costs for accessing health care. Being born in EU countries is found to have a positive correlation with Expensive and Distance while a negative relationship with Wait and see. Thus, individuals born in EU countries are more likely to declare unmet needs due to cost and distance but less likely due to personal attitudes.
Tertiary education and household income are both found negatively correlated with Expensive and positively associated to No time. Hence, people with more individual and household economic resources are less likely to experience unmet needs due to economic constraints. However, more time spent on procuring economic resources means less time available for seeing a doctor when needed. These explanations also seem to support results on the employed, which are negatively related to Expensive and positively to No time. Furthermore, tertiary education and home ownership are found negatively related, respectively, to Distance and Expensive. Financial constraints, i.e. utility arrears and unexpected expenses, are found positively correlated with the probability of unmet needs due to costs and negatively related to the likelihood of not visiting a doctor when needed due to the lack of time available. Being unemployed is shown to be positively correlated with a higher likelihood of declaring unmet needs due to cost and lack of time and with a smaller probability of unmet needs due to proximity. "Inactive" is found to be associated with Distance and No time, respectively, with negative and positive sign.
In terms of health status, self-perceived poor health and chronic conditions are associated with a higher probability of having unmet needs due to economic cost. Self-perceived poor health is also related to a lower probability of declaring unmet needs due to lack of time and personal attributes. The last result is also found for chronic conditions. Finally, limitations in ADLs are shown to be associated with a higher likelihood of needs being unmet due to a wait-and-see approach.
